Background: Pain is an unpleasant sensory and emotional experience accompanied by fear and anxiety. Pain anxiety can cause resistance, reduce his/her cooperation and cause undesirable mental and psychological complications. The use of non-medical methods in relieving pain is preferable. Objective: The purpose of this study was to determine the effectiveness of toys and music on pain and vital signs of children during colonoscopy. Methods: This clinical trial was conducted on 90 children aged 2-14 years old referred to Ghaem Hospital in Mashhad (Iran) in 2016-2017. Performing colonoscopy on children who were randomly allocated to three equal groups of 30 (Two intervention and one control group): Group 1: toys (a car for boys and a doll for girls), Group 2: a piece of Clayderman music, and a control group. The vital signs of the children before and after colonoscopy, and the pain after it, were measured. Data were analyzed by SPSS version 16, using paired-samples t-test. A pvalue of less than or equal to 0.05 was considered statistically significant for examining the hypotheses of the study. Results: The mean age of children was 9.07±3.22, and 54.4% of them were girls. Heart rate, systolic and diastolic blood pressure increased significantly after colonoscopy in the music and control groups (p<0.001). However, in the toy group, mean heart rate, systolic and diastolic blood pressure decreased after intervention (p=0.147, p=0.213, p=0.246 respectively). The mean score of pain in the toy group was significantly lower than the other two groups (p<0.001).
Material and Methods

Research design and setting
This clinical trial was conducted from June-September 2017 in a colonoscopy ward of Ghaem Hospital in Mashhad (Iran). This study was conducted on 90 children of two to fourteen years of age who were candidates of colonoscopy for any reason and whose colonoscopy was performed in Ghaem Hospital of Mashhad. Ghaem Hospital is one of the two educational hospitals in Mashhad affiliated to Mashhad University of Medical Sciences. This educational hospital receives patients from Mashhad and other patients referring from the North East and South East of Iran. Children were randomly attributed to three groups of 30 people (two study groups and one control group).
Sample size
In a study conducted in the endoscopy ward of Ghaem Hospital of Mashhad, sample size was determined considering the formula of sample size and pain variable in study and control groups to be 60 subjects for study (toy and music groups) and 30 subjects for control group with confidence level of 90% and power of 90%. This method of determining sample size was conducted based on similar previous studies (17, 18) .
Sampling
Non-purposeful simple sampling was used and the children were randomly allocated to three groups of 30 people (two intervention groups and one control group).
Selection criteria 2.4.1. Inclusion criteria
The following were set as the inclusion criteria of the study: 1) age between 2-14 years, 2) indications for colonoscopy including lower gastrointestinal bleeding, polyps, irritable bowel syndrome, and 3) willingness to participate in the study.
Exclusion criteria
Exclusion criteria were hearing disorder, not wanting to listen to music, occurrence of bleeding or complication during colonoscopy and being under two years of age.
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Blinding and randomization
In this single-blind clinical trial, children were randomly attributed to two study groups (music and toy) and one control group such that children referring on odd days were placed in the study group and those referring on even days were attributed to the control group. Face, Legs, Activity, Cry, Consolability scale (FALCC scale) and Baker-Wong pain checklists were filled for both groups before and after intervention by a technician and a nurse, who were not aware of the study and control groups. In addition, heart rate and blood pressure were measured by these personnel before and after intervention. Figure 1 illustrates the CONSORT 2010 flowchart of the study. 
Outcomes
The aim of this study was to determine the effect of music on pain reduction in children under colonoscopy. Another objective of this study was to measure heart rate and systolic and diastolic blood pressure in children of study and control group.
Intervention
In the study and control groups, 0.1 mg/kg midazolam with maximum dose of 3 mg was prescribed for reducing patients' pain. For the study group, classical music by Clayderman was played during colonoscopy (from entering the colonoscopy room until the end of the process) using a digital mp3 player and two speakers; in the toy group, a standard toy for the child's age group (doll for girls and a car for boys) was considered from the time the child entered the colonoscopy room until the end of the colonoscopy process. The control group was subjected to colonoscopy procedures in accordance with colonoscopy standards without any intervention.
Instrument
After conducting colonoscopy, FALCC scale and Baker-Wong pain scale (19, 20) were filled by a technician and a nurse for both study and control groups. FALCC scale is a test composed of five factors of face, activity, legs, crying, and consolability, where the observer scores these factors based on the available condition between 0 and 20. Baker-Wong pain scale is also a simplified tool to measure the amount of pain in patients where six smiley faces are shown to the patient and they are asked to select one face based on their state ( Figure 2 ). This scale provides 6 photographic images of children with different degrees of pain, along with 0-5 scores. The scale shows a series of faces ranging from a happy face at 0, which represents "no hurt" to a crying face at 10 which represents "hurts worst." Based on the faces and descriptions, the patient chooses the face that best describes their level of pain; this tool was originally created with children for children to help them communicate about their pain. Now the scale is Page 7655 used around the world for children, facilitating communication and improving assessment so that pain management can be addressed. At the end of the colonoscopy, the technician chose one of them based on the child's face image, indicating the amount of pain in the child. In addition, the child's vital signs, including heart rate and systolic and diastolic blood pressure, were measured before and after the procedure, for all children. 
Ethical considerations
The Declaration of Helsinki (DoH) of ethical principles regarding human experimentation was considered fully during the study. This study was approved by the Ethics Committee of Mashhad University of Medical Sciences (Ref: 930162). Attending this study was voluntarily and participants were allowed to leave the study without any response whenever they wanted. When conducting this study, sufficient explanations were provided by authors for patients and their parents on the plan and the way of conducting it, and parents' written consent was obtained. Possible advantages and dangers were explained for patients and their parents. Furthermore, the way of compensating possible dangers were explained for them in detail. In addition, patients and their parents' possible questions were answered and one of the researchers' phone number (a pediatrician) was given to all participants of the study and this physician answered all questions of parents and patients. Moreover, when conducting the study, sample size was considered by researchers while respecting them and observing patients' rights as well as obtaining the trust of all participants.
Statistical analysis
Data were analyzed by SPSS software version 16.0 (SPSS Inc., Chicago, Illinois, USA). We used the mean and standard deviation to describe the quantitative variables and frequency, whereas percentages were used to describe the qualitative variables. The normality of the data distribution was examined using the Kolmogorov-Smirnov test. Paired-samples t-test was used to compare the mean difference in groups for data analysis and the ANCOVA with adjusted baseline values was used to compare the variables in three groups. A p-value of ≤0.05 was considered as the significance level.
Results
Of the 90 children aged 2-14 years, 54.4% (n=49) were girls. No significant difference was observed in the children under study in the study and control groups (p=0.17). The mean age of the children was 9.07 ± 3.22 years and this difference was not significant in both groups (p=0.218). Mean heart rate, systolic and diastolic blood pressure and pain in the study and control groups are shown in Table 1 before and after colonoscopy. Comparing mean heart rate before and after colonoscopy in both groups using Mann-Whitney test, showed that heart rate in the toy group was lower before and after colonoscopy compared to the control group (p>0.05). Results of the Mann-Whitney statistical test showed that heart rate before and after colonoscopy, was significantly increased in the music group compared to the toy group (p=0.001). Results of the Mann-Whitney statistical test showed that there was a significant difference in the music and control groups in terms of heart rate before and after endoscopy (p=0.001, p=0.001). Comparing mean systolic blood pressure before and after colonoscopy in both groups using Mann-Whitney test, showed that systolic blood pressure in the toy group was lower before and after colonoscopy compared to the control group (p>0.05). Results of the Mann-Whitney statistical test showed that systolic blood pressure before and after colonoscopy, was significantly increased in the music group compared to the toy group (p=0.001). Results of the Mann-Whitney statistical test showed that there was a significant difference in the music and control groups in terms of systolic blood pressure before and after colonoscopy (p=0.001, p=0.001). Comparing mean diastolic blood pressure before and after colonoscopy in both groups using Mann-Whitney test, showed that diastolic blood pressure in the toy group was lower before and after colonoscopy compared to the control group (p>0.05). Results of the Mann-Whitney statistical test showed that diastolic blood pressure before and after colonoscopy, was significantly increased in the music group compared to the toy group (p=0.001). In addition, the difference of diastolic blood pressure before and after colonoscopy showed a significant difference between the control and music groups (p=0.001). In the present study, FALCC scale and Baker-Wong pain scale were used to evaluate pain in patients before, during and after colonoscopy. Results of the Baker-Wong scale showed that the difference in score of this test before and after colonoscopy was significantly lower in the study group compared to the control group (p<0.000). On the other hand, average score of FALCC scale in both groups showed that the score of this test was significantly lower in the study group compared to the control group (p<0.000). 
Discussion
In this clinical trial, colonoscopy results of 90 children were compared and evaluated in the form of two groups of study (60 children) and control (30 children) on the effect of music and toys on heart rate, blood pressure and pain in patients. Of these children, 49 subjects (54.4%) were male and 41 subjects (45.6%) were female. In terms of age, most children were between 8 and 12 years old (41.3%), with (34.7%) over 12 years old and (24%) under 8 years old. This sample size seems to be appropriate compared to similar studies (8, 17) . Age and gender were of normal distribution in the study and this complied with most studies conducted in this field (11, 21) . Vital signs including heart rate, systolic and diastolic blood pressure of patients can act as an index to show patients' anxiety. In our study, a significant difference was observed in heart rate before and after colonoscopy in the music and control groups (p<0.001); however, this difference was not significant in the toy group (p>0.05). A result of a study showed the use of carbon dioxide (CO2) insufflation for reducing post procedural discomfort and pain was effective compared to air, in children undergoing colonoscopy (22) .
In terms of systolic blood pressure, there was a significant difference before and after colonoscopy and the difference between these values in the music and control groups (p=0.001); also, diastolic blood pressure before colonoscopy showed a significant difference between the music and control groups (p=0.001). In addition, the difference in diastolic blood pressure before and after colonoscopy was significantly lower in the toy group compared to the control group (p>0.05). In a study conducted by Kiani et al. on the effect of music on vital signs, pain and anxiety, heart rate was 20bpm higher in the control group compared to the study group; however, no significant difference was observed in average arterial pressure in both groups (8) . In the study by Kotwal et al., it was shown that music influenced systolic and diastolic blood pressure and the number of patients' breaths, and there had been a significant difference between study and control groups; while, no significant difference in heart rate was observed in both groups (21) . In a similar study conducted by Tazakori et al. in Ardebil, results showed that no significant difference exists between study and control groups in terms of systolic and diastolic blood pressure in various intervals (23) . In the present study, FALCC scale and Baker-Wong pain scale were used to evaluate pain in patients before, during and after colonoscopy. Results of the Baker-Wong scale showed that the difference in score of this test before and after colonoscopy was significantly lower in the study group compared to the control group (p<0.000). On the other hand, average score of FALCC scale in both groups showed that the score of this test was significantly lower in study group compared to control group (p<0.000) such that the group that listened to music, experienced less pain compared to the control group. In their study, Harikumar et al. concluded that despite the fact Page 7657 that no difference was observed in pain scores of both groups, discomfort score, time of recovery and doses of midazolam taken, were significantly lower in the study group compared to the control group (24) . The study by also showed that music can significantly decrease pain and anxiety score in the study group compared to the control group (8) . On the other hand, there are studies such as , Tanabe (2001) , Kwekkeboom (2003) , and Richard (2007) that have not been able to prove the effect of music on pain reduction (25) (26) (27) (28) .
Listening to music during a painful experience distracts attention from anxiety and has a therapeutic effect by promoting relaxation responses (9, 18) . Findings of similar studies suggested that listening to music during colonoscopy can reduce the pain and anxiety of children (17) . The use of music during endoscopy can also help in reducing pain and anxiety and stabilize children's vital signs (29) . Music can also reduce the amount of sedatives needed to perform colonoscopy (30) . Due to the limited research in this field, the use of music in adult colonoscopy also has similar results and results in more satisfaction (31) , reduction of anxiety level in colonoscopy without sedation (32) , and also reduces dosage of sedative drugs, anxiety, pain and dissatisfaction in patients (33) . In addition, the use of mint oil as a non-medicinal intervention can increase satisfaction and reduce pain in children during colonoscopy (17) . Given the importance of aggressive interventions such as colonoscopy in the diagnosis and treatment of diseases in children, adoption and use of interventions and strategies to manage children's pain during these processes should not be neglected.
Study limitations
One of the limitations of this study is that the assessment of pain after colonoscopy was done using the picture scale on the basis of a child's face. Given the age range of these children, the use of more complex scales was not possible in some of the samples. Also, this was a partially blinded study because we made efforts to limit bias from the assessor, and because of respect for ethical issues, the blinding of children was not possible.
Conclusions
The findings of this study showed that the use of toys and music as a non-medical intervention during colonoscopy was effective in reducing pain and accepting colonoscopy by the child. The positive effects of the toy were more evident on the children's vital signs and pain. Therefore, it is recommended to use non-medicinal interventions as effective ways to accept colonoscopy and reduce pain in children. Conducting a complementary study on efficiency of this method on child candidates for colonoscopy with a larger sample size and methodology of this study can be a valuable path for later studies in the future.
